This paper addresses the growing problem of human displacement due to hydropower dam construction within the context of integrated lake basin management (ILBM) of dam reservoirs. Dam-forced displacement and resettlement can pose severe challenges to the environmental, economic and social sustainability of a reservoir basin. As suggested by a case study in Quang Nam province, central Vietnam, many resettled communities experience impoverishment due to the lack of adequate replacement land, declines in supplemental food sources and reduced access to natural resources. In response, resettled residents may destroy lake catchment forests for farmland conversion or engage in illegal logging; increase agrichemical inputs on reduced land, thereby polluting runoff and groundwater; and place increased pressure on fish stocks and wildlife. The author provides examples from central Vietnam to illustrate the need for applying approaches that makes affected people beneficiaries of dam projects and by including civil society organisations in resettlement planning. The hydropower authority can fund benefit sharing mechanisms, including village-level electrification and payment for environmental services (PES) schemes, in which resettled populations are paid for forest maintenance and protection in order to prevent erosion and deforestation, and reservoir access can be provided for fishing, aquaculture and agriculture. Civil society organizations can advocate for residents' interests and for reallocation of protected forest land for community forestry. These approaches can be supported by an inclusive reservoir management board working to achieve environmental sustainability, economic growth and social equity.
Introduction
Reliance on hydropower generation to meet growing demand for electricity in the developing world has fuelled a recent boom in construction of large hydropower dams.
The International Commission on Large Dams (ICOLD 2013) estimates that there are 8,689 single-and multi-purpose large dams (height of 15m+) worldwide producing 2.3 trillion of kilowatt hours of hydropower a year. China and India claim the second and third largest number of large dams, respectively, with more than 5,000 dams each (ICOLD 2013) .
Much has been written on the adverse environmental impacts of dam construction on river basins, including reduced sediment flow, loss of fisheries, eroded riverbeds and altered downstream flows (see Fearnside 2001 , Bunn & Arthington 2002 , Kuenzer et al. 2012 . Artificial reservoirs created by dam impoundment have also raised environmental concerns regarding the loss of aquatic species, sedimentation, salinity, emission of greenhouse gases and adverse impacts on impounded terrestrial ecosystems (World Commission on Dams 2000 , MOIT 2009 ). However, environmental impacts on lake and river basins from anthropogenic causes cannot be effectively remediated without taking into account the needs and contingencies of those living in the reservoir basin area and in downriver communities affected by water quality and flow regulation.
This includes an accurate assessment of indirect environmental risks from the resettlement of populations displaced by dam construction (Tan & Yao 2006) , as well as an understanding of the socioeconomic implications of dam-forced displacement and resettlement.
Dam-forced resettlement can profoundly affect the physical and socioeconomic environment of a river basin, as shown in Figure 1 . Development of roads, homes, agricultural plots and other new infrastructure for resettlers may fragment or degrade ecosystems, while spurring additional in-migration from outside the area. Improved road access to remote areas often leads to increases in illegal logging and resource use.
Conflicts with host communities may result from ethnic or religious differences or competition for employment (Koenig 2006) . Competition with other residents may also arise for agricultural land and common pool natural resources, causing resettlers to cut or burn nearby forest land for agricultural conversion and leading to depletion of local fisheries and wildlife (MOIT 2009 ). The resulting erosion and deforestation may adversely affect water flow and quality for drinking, irrigation and hydropower generation. Tan and Yao (2006) identified six major types of environmental consequences of dam-induced resettlement: increased pressure on the carrying capacity of surrounding land, loss of vegetation and soil erosion from land reclamation, pollution from industrial and commercial activity, environmental degradation due to urban relocation, landslides near reservoirs, and social impacts of displacement.
<FIGURE 1 River basin impacts of dam-induced resettlement>
This paper will explain issues arising from dam-induced displacement and resettlement and employ a case study of resettled ethnic minority residents in an upland region of central Vietnam to examine some of the environmental, economic and social implications for reservoir and river basins. I will then discuss the steps that can be taken by varied stakeholders, including the hydropower authority, domestic civil society organisations and local governments, to improve resettlement outcomes based on an integrated lake basin management approach. Sociologist Michael Cernea (2007) estimates that worldwide 10-15 million people are displaced each year by development, including hydropower dam construction.
The growing problem of dam-induced displacement and resettlement
Displaced populations risk the loss of homes, land and livelihoods; increased food insecurity and morbidity; economic, social and psychological marginalization; and lost access to common resources and fragmented community ties (Cernea 2000) . Many of those displaced, especially in developing countries, are ethnic minority agriculturalists who rely heavily on forest, rivers and other natural resources for livelihoods.
In a global survey of 50 hydropower dam projects, Scudder (2005) found that the majority of those resettled due to dam construction suffered impoverishment. While most displaced populations receive some monetary compensation for lost homes and property, compensation is often inadequate or delayed, and as cash is rarely spent on productive assets, it may soon be exhausted. Displaced farmers may receive replacement land, but it is often less fertile than the original riverside plots, far from new settlements, or land that has been appropriated from original residents without adequate compensation, causing conflict between host and resettled communities. Even when initial monetary compensation is adequate, funding and assistance linked to dam-forced resettlement projects generally cease after the dam construction project cycle is complete, and livelihood prospects may deteriorate thereafter (Nayak 2000) .
According to Scudder (2005) , the loss of economic power after displacement, accompanied by social and psychological marginalization, is highly associated with poor resettlement outcomes, as is the loss of community ties and social articulation. In most of these cases, he noted, resettlers are unable to move as a unit. Disruption of one's previous spatial or temporal order has been found to cause long-lasting anxiety, particularly for elderly residents (Downing & Garcia-Downing 2009 ). Johnston (2012 305) has written that "hydrodevelopment -in the enclosure and destruction of the world's riverine ecosystems commons -may be one of the most significant factors driving global poverty rates."
Dam construction and displacement in Vietnam
In Vietnam, rapid economic growth has been accompanied by electricity demand that is rising by 15-17% per annum (Dao 2010 Dam construction has uprooted tens of thousands of upland residents in Vietnam, with the Son La dam, the largest dam in Southeast Asia, displacing a total of 91,000 residents across three northern provinces (Bui & Schreinemachers 2011) .
Although national legislation has been revised several times in recent years to provide for improved terms of compensation and post-resettlement support by those responsible for resettlement, mainly local government and the hydropower project authority, poor outcomes continue to be recorded, mainly due to the provision of unproductive replacement land, constrained access to forests and fisheries, reduced or delayed financial compensation, exclusion from decision-making on resettlement issues such as relocation sites and housing, and inadequate mechanisms for settling grievances (see square meters for wetland rice cultivation. As no data was available for farm harvests and other sources of livelihood prior to resettlement the authors relied on farmers' subjective assessments of changes in living conditions and livelihoods.
<FIGURE 2 Field site>
All the respondents to semi-structured interviews agreed that physical infrastructure was greatly improved after resettlement, particularly in terms of provision of electricity, roads, and a primary school. In focus group discussions residents identified as their greatest current problems, in order of response frequency, as land quality and quantity, lack of water for irrigation and household use, difficulty in accessing natural resources and poor housing stock. They reported that due to poor soil quality in their new plots it took an average of two years to harvest cassava, compared to one year before the move. Due to poor irrigation paddy rice harvests are only sufficient to feed a four-member family an average of three months per year.
Local forest cover has declined in the area since resettlement due to infrastructure development, illegal logging and conversion for agricultural use, typically by clearing and burning of foliage by villagers who were unable to produce enough crops to secure food security with the land they had received after the move. According to a middle-aged woman in a January 2012 focus group: "The forest was better before
[resettlement] so we could cut down large trees for building houses. There was lots of timber and wildlife as well, so we didn't worry when we moved from one site to another.
Illegal logging has destroyed much of the forest so we can't rely on the forest anymore."
A survey of the A Vuong dam project area totalling 81,000 hectares, including land downstream, examined forest loss over a ten-year period. As shown in Table 1 Although most households reportedly harvested river fish before the move, only three of 120 households in two villages surveyed in 2012 reported that they regularly caught fish for family consumption; the others either purchased fish or no longer ate it, in part because the resettled villages were far from the A Vuong river. Some villagers reported that they travelled far downriver to catch fish only for weddings or special events. The district government has denied the villagers access to the dam reservoir for fishing or aquaculture, citing concerns about water pollution. The percentage of households who regularly engaged in hunting also declined, from 16% before resettlement to 7.6% in 2012. One farmer noted a lack of forest wildlife available for trapping (March 2012), while others stated that their catch was mainly rodents and other small animals. Hunting has also been complicated by strict government laws forbidding catches of large animals, especially in light of severe recent declines in terrestrial biodiversity (SEA, 2008) .
Institutional factors and poor local implementation also had adverse implications for the resettled residents. For dam-displaced populations Vietnam's weak local governance, the lack of institutional mechanisms for participation in resettlement decision-making, and negative attitudes about the competence of ethnic minorities to make appropriate decisions (Scott, Miller & Lloyd 2006) Another common problem in Vietnam is the gap between policy and practice. For example, although when conceiving a national power development plan the government and EVN, the parastatal electric utility, formally endorsed use of hydropower dam reservoirs for multiple purposes, including recreation, fishing, tourism, drought alleviation and local irrigation (MONRE, 2008) , most reservoirs are solely used for power production. In addition, although the hydropower authority has been assigned overall reservoir responsibility the district government may allow local residents to access the reservoir without consulting with the hydropower authority (IWMI, 2011). The authority's actual enforcement area may be limited to the hydropower facility and immediate surroundings.
Dam and other infrastructure projects in Vietnam are governed by laws on land acquisition and resettlement offering incrementally improved and detailed terms of compensation but there remains a lack of transparency of resettlement processes and residents are unable to provide prior, free and informed consent to resettlement decisions (Singer and Hai, 2013-14) . As with many infrastructure projects in the developing world, residents suffer from asymmetric access to project information, weak financial clout and inadequate representation in implementation bodies, although they may passively participate in pre-resettlement meetings with local government and investors.
Improvement of outcomes for resettled residents clearly depends on a range of factors, from fair compensation and quality housing to provision of suitable land and livelihood support. However, approaches linked to reservoir management could help to address some of the problems identified here. In particular, the following steps could be taken in a Vietnamese ILBM approach that includes six pillars of governance: 6. Financing: Funds from hydropower generation can be shared with local residents in a PES scheme and used for other benefit-sharing approaches. Allocation of funds should be based on the needs of local residents and ecosystem health as well as the interests of hydropower investors in a long-term approach.
Conclusion
The displacement and resettlement of residents for construction of a dam poses a number of challenges to achieving the ideals of integrated water resources management, namely "the coordinated development and management of water, land and related resources in order to maximize the resultant economic and social welfare in an equitable manner without compromising the sustainability of vital ecosystems" (Rahaman and Varis, 2005, p. 15) . Not only have most displaced residents been unable to restore or improve their living standards they have often contributed to environmental degradation by conversion of forest land for agricultural production, polluting groundwater or engaging in illegal logging.
As case studies in central Vietnam have shown, local government and the dam project authority alone have been unable to achieve successful resettlement outcomes to date, suggesting that participation by a broad array of actors could help address the common resettlement issues of insufficient productive land and poor local governance and provide support for resettled residents long after formal assistance linked to a dam project term has ceased. Hydropower authorities can participate in implementing benefit-sharing mechanisms, such as electrification of affected communities, providing access to reservoir fisheries, and PES schemes, like the approach that is currently being implemented in Vietnam, to share benefits of hydropower generation and irrigation supplies with resettled residents while supporting protection of ecological services, improving conservation of forests and extending the productive life of the reservoir. 
